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Dear Sir: 

1. We, Miguel Angel Camacho-Lopez, Peter Palffy-Muhoray and 
Michael J. Shelley, do hereby declare and say that we are the inventors in the 
above-identified United States patent application. Serial No. 10/732,880. 



2. This Declaration is to establish reduction to practice of the 



invention in this application in the United States at a date prior to December 10, 
2002, which is the effective date of the reference asserted against the above 
application (the article "Swimming Towards the Dark: A Photophobic light-driven 
Elastomeric Swimmer" by Camacho-Lopez et al., The First World Congress on 
Biomimetrics & Artificial Muscles ("Camacho-Lopez")). This Declaration is being 
submitted prior to a final rejection issuing in the above-identified patent application. 

3. To establish conception and reduction to practice of the 
invention at least prior to December 10, 2002, attached is a redacted copy of an 
invention record (3 pages) submitted to the Kent State University Office of 
Technology Transfer and Economic Development (Exhibit A). We hereby declare 
and say that the relevant portions of Exhibit A predate December 10, 2002, the 
effective date of the Camacho-Lopez reference. 

4. In particular, Exhibit A describes the present invention which 
relates to the light avoiding motion of liquid crystal elastomers in a fluid. Deformation 
and subsequent movement of the liquid crystals when subjected to radiation is 
described. 

5. Each date redacted in Exhibit A is at least prior to December 10, 
2002, the effective date of the Camacho-Lopez reference. 

6. It is submitted that the information attached as Exhibit A clearly 
demonstrates reduction to practice of the invention in this country at a date at least 
prior to December 10, 2002. 

7. I hereby declare that all statements made herein are of my own 
knowledge and are true, and that all statements are made on information and belief 
and are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, 
and that such willful false statements may jeopardize the validity of the application or 
any patent issued thereon. 
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Invention Disclosure: 



Light Avoiding Motion of Floating Liquid Crystalline Elastomers 
Description of the Phenomena: 

W'lien a beam of light, from a light source such as a laser, is made to fall on a light 
absorbing liquid crystal elastomer floating on a fluid such as water, the elastomer moves 
away from the Hght. 

Our research, which produced this phenomenon, resulted in the discovery of a new way 
of propelling floating objects. 

Technical description: 

We have studied tlie behavior of silylene-based nematic elastomers swollen witli a the 
Disperse Red 1 azo-dye when exposed to light. We ha\'e discovered that the elastomer 
samples are expelled from the regions of illuminated with light from an Ar ion laser 
operating .at the wavelength of 524nm. Disk-shaped elastomer samples with thickness of 
0.3 mm and diameter of 3mm as well as other shapes were floated on water, and were 
illuminated. After a short period of time, the elastomer changes shape and bends up at the 
edges, then mo\'es away from the illuminated region. This behavior was observed for 
laser intensities of 0.4 W/cm^ and greater. We have measured a displacement of 1.2 cm 
when the laser intensit)' was 1.1 W/cm^. In this case, the maximum speed of the sample 
was 1 .8cm/s. For circular disks, tlie sample returns to the original position if the laser 
light is blocked: for irregular shapes, the sample tj^ically does not retiim. 
When the sample was floated on other fluids (ethylene glycol, mixtures of ethylene 
glycol and water, salt water) the same phenomenon was observ ed, but with different 
displacements and speed. 



BEST AVAILABLE COPY 



The photographs below show the displacement of the elastomer after irradiation by light 
from the Ar ion laser. The 3mm dia. sample is floating on water 1cm deep in a 5cm. dia. 
glass dish. 

The first picture (on the left) shows the elastomer when irradiation starts. 
The second picture (in the middle), 1.5s later, shows the elastomer bending. 
The third picture (on the right) shows the elastomer displaced from the laser beam. 
The dark spot is the shadow of the disk-shaped elastomer sample. 




Key feaaires of the process is the change in shape of the floating object, and the 
dependence of this shape on position. Light causes the deformation of the shape of the 
liquid cr\'stal elastomer, likely by altering its order parameter which couples to 
mechanical strain, and provides the energy for the motion, A physical model describing 
fundamental aspects of this behavior has been developed. 



Advantages and improvements over existing methods: 

W'e are not aware of prior evidence of this phenomenon, or of any processes or devices 
based on it. It represents a novel method of inducing motion. 




Commercial Applications 

Because of the novelty of this phenomenon, commercial applications ha\*e not yet been 
developed. It is a new method of propulsion for objects and materials floating on fluids or 
supported on deformable media. 

Potential applications can range from a novel propulsion scheme for deformable boats 
and other objects, and a means of inducing transport of materials and pumping fluids. The 
realization may involve elastomers and light, but the principle can be applied to a broad 
range of materials and objects, and may use energy sources other than light. 



